IT is generally assumed that the histologic pattern which the growth of a particular tumor takes is in some way determined by an intrinsic characteristic of the tumor cell. But the great influence exerted by the host tissue or the medium in which the tumor is growing in determination of its histologic pattern as well as its biological behavior, has not been denied.
In the course of the microscopical study of a large number of mammary carcinomata of mice, it was realized that the developmental processes of tumors depend not only on cellular multiplication but also on lysis (dissolution) of the tumor tissue, including both parenchyma and stroma, in varied patterns. It appears that cell dissolution is as important as cellular multiplication in formation and maintenance of the structural patterns, and the present study deals with the developmental processes of a tumor growing in its natural host.
MATERIALS AND METHOD
The observations presented are based on the study of over 1500 mammary carcinomata in C3H female mice. This includes 1048 transplanted and 71 spontaneous tumors obtained at autopsy examination; a part of the same material was used in a previous paper (Ghosh, 1959) . It also includes biopsy specimens obtained from 44 spontaneous tumors and specimens obtained by antemortem excision of 315 transplanted carcinomas and 51 spontaneous carcinomas. A large number of the tumour-bearing animals were used in our experimental chemotherapy program. No appreciable difference was noticed between treated and untreated groups, with respect to the histologic picture of the tumor.
Tumors were fixed in 10 per cent neutral formalin and sectioned at 4 micron thickness and stained with hematoxylin and eosin for routine study. For confirmation of the shapes of certain histological structures in their entirety in three dimensions, serial sections of the tumors made at 4 to 6 micron thickness were examined. Special stains for the detection of mucin, amyloid, iron, calcium, hemoglobin, melanin, elastic tissue, reticulin, muscle, fat, PAS positive material, etc. were employed on some specimens. Both light and phase contrast microscopy were used.
The formation of various histological patterns in carcinoma was studied by observing the cellular changes which developed during the growth of mammary carcinomata in mice. In this paper the observations are limited to the various cellular changes associated with cell lysis and to reorientation of the surviving and newly formed cells into several histologic designs with retention of their epithelial nature.
In the course of the lytic process, which involves both epithelial and stromal Since the normal mammary gland presents a tubo-acinar pattern primarily, the developmental processes of an acinar structure in tumors are presented first ( Fig. 1-6 ). The formation of the acinar lumen and accumulation of fluid in it, as a result of cellular lysis involving scattered round areas, can be well followed in each of Fig. 2, 3 and 6. Here one can also notice the stages of reorientation of the surviving peripheral cells in the formation of cuboidal epithelium, which encircles the products of cell lysis. In what appears to be a quiescent stage of developmental processes including both cellular lysis and multiplication (a rapid rate of which is shown in Fig. 7 ) and when in contact with fluid, the inner margin of the surviving cells forming lining epithelium becomes rounded and a well differentiated single cell layer epithelium is formed.
In the process of the formation of acinar fluid from a solid cell mass, one may notice clumping of cells with hyalinization ( Fig. 2) or vacuolation of the cells in the acinar lumina ( Fig. 2 and 3 ). In Fig. 3 (Murray, 1908; Gierke, 1908) and the origin of tubo acinar structures of the mammary gland from solid cell masses was observed by both histologists and embryologists (Maximow and Bloom, 1957; Arey, 1940; Bailey and Miller, 1921; McMurrich, 1920 It is possible that when the lytic process in the acinar cells is slow compared to cellular multiplication, the acinar pattern is gradually obliterated. In such acini, concentric layers or crowding of lining cells may be found because of the persistence of inner layer cells due to delay in lysis, as shown in Fig. 4 . The enlargement of the lumen (often called dilatation) of a glandular structure appears to be due to the peripheral extension of the area of cellular lysis and to the new epithelium forming at an outer zone, instead of replacing the previous one in situ.
In some areas a high rate of cellular multiplication can be seen in the acinar and inter-acinar cells, associated with rapid cellular lysis, where there is hardly any cytoplasmic dfferentiation (Fig. 7) . It is conceivable that with a relative slowing down of the speed of cellular lysis, this can be transformed into a solid sheet of poorly differentiated cells, as shown in Fig. 8 , in which crowded nuclei can be seen lying in a pool of cytoplasm. On close examination, many scattered nuclei can be seen in various stages of lysis. This stage may be followed by a more quiescent stage, where the speed of cellular multiplication is slow. In such areas ( Fig. 9 ) one may notice the attempts at differentiation into a glandular pattern from a solid sheet of tumor cells. Both Murray (1908) and Gierke (1908) have pointed this out.
The lytic processes sometimes lead to the formation of scattered small cysts, as seen in the formation of the adenoid cystic pattern (Fig. 10) (Fig. 14) . The development of basket cells of so-called "myoepithelial" nature from the peripheral epithelial cells which touch the connective tissue, as described by Maximow and Bloom (1957) , can be seen in this figure.
The formation of a narrow tube by dissolution of a central cell layer has also been observed (Fig. 13 ).
The lytic process can sometimes be seen involving large areas of the tumour at a stretch, often preceded by necrosis. The stages from early necrotic change to the formation of fluid giving rise to cystic cavities can be followed in Fig.  15 (Fig. 16 ) of inflammatory origin. In Fig. 16 and 17, one can see the stages of dissolution of necrotic tissue and formation of fluid in the cystic cavities and, at the same time, proliferation of the surviving lining cells to form polypoid projections into the cysts. A similar histologic structure has been known as intra-cystic papilloma or intraductal papilloma. On serial sections, communications between the cystic cavities forming channels are commonly observed. One may sometimes notice the formation of secondary cysts through the lysis of the central substances of the polypoid mass inside a mother cyst (Fig. 17) .
The origin of large cystic spaces from cellular lysis, preceded by keratinization, can occasionally be seen. This is more common in certain tumor lines than others. Keratinization may or may not be preceded by squamous cell transformation.
Often the lysis of tumor cells may follow a papilliferous or papillary cystic anastomosing pattern (Fig. 19-30 ). With the process of lysis going on in the lumen, the surviving cells at the periphery attempt to organize themselves into columnar or cuboidal epithelium lining the papillae. The lining of these papillae bordering the fluid becomes rounded off when the cells constituting the lining epithelium cease to lyse and their inner surface is in contact with fluid in the lumen. When there is delay in separation of a sheet of lysing cells from the surviving peripheral cells, there appears to be a delay or imperfection in assuming the pattern of columnar or cuboidal epithelium; then a tendency towards formation of spindle or flat cells from surviving lining cells can be seen, as shown in Fig. 23 .
The cleft-like spaces between the two opposite sides of the lining epithelium may vary from very narrow sinuses to large cystic spaces, as shown in Fig. 19-30 . Here the formation of the fluid as a result of cellular lysis associated with different
EXPLANATION OF PLATES
The photomicrographs presented here are made from 5 spontaneous and 9 transplanted mammary carcinomas in C3H female mice; none of these mice were pregnant or lactating during the period they had tumors. All transplanted carcinomas are of second generation, except that shown in Fig. 11 which is a third generation tumor. All these tumors were obtained at fresh autopsy examination, except the tumor in Fig. 13 and 14 , which is an ante-mortem specimen.
The photomicrographs presented here are made from sections stained with hematoxylin and eosin. Ghosh. Fig. 20 and 21. Note also the marked cellular multiplication going on ( Fig. 20) with resulting crowding of the cells in the newly formed epithelium. Necrosis preceding lysis can be seen in Fig. 21 , 22, 23 and 26. Necrosis covering large areas of the field and emergence of a newly organized columnar epithelium surrounding the area of necrosis sometimes may be very striking (Fig. 22) . In such areas, one may notice a vacuolar change in the cells lying at the line of separation between the organizing epithelium and the mass of necrosed tissue undergoing liquefaction. Liquefaction of cells preceded by keratinization can rarely be seen in the formation of the papillary cystic pattern (Fig. 24) . The surviving lining cells usually show a tendency to flat or cuboidal cell transformation when in contact with fluid derived from the lysis of keratinized tissue. It appears that the composition of the fluid in the lumen exerts some influence on the orientation of the lining epithelium.
Watery vacuolation in the cytoplasm, as well as in the nucleus preceding cellular lysis, can frequently be seen forming a papilliferous pattern often resembling hyperplastic thyroid tissue, as shown in Fig. 25-27 . Vacuolated fluid, with or without remnants of cell structures lying at the periphery of the lumen is frequently seen (Fig. 25) where new cells are replacing the lysing cells. In an area of rapid and extensive vacuolar changes, the whole thickness of the lumen can be seen primarily filled with vacuoles ( Fig. 26 and 27) . Vacuolation in the remaining peripheral cells, as seen in Fig. 27 , gives evidence of a progressive lytic process. With cessation of the process, the rounding of the margin of the surviving epithelium follows, as shown in Fig. 25 .
Sometimes remnants of cells in the process of lysis can be seen as protruding tongues of cytoplasm ( Fig. 28) (Ghosh, 1957) . We agree with Ewing (1940) In the course of this study, cellular lysis and cellular growth have been seen to result not only in the formation and interchange of various morphologic patterns, but also in the maintenance of an apparently similar pattern in a state of dynamic equilibrium. Although the relative rates of cellular lysis and multiplication determine the compactness of cells in any one area, the actual rates of these processes represent the speed of the divergent biochemical reactions and their concurrent energy turnover, as well as the time period available to the cells for differentiation.
It appears that the lytic fluid has a possible role in the formation of new cells which replace it and in the organization of the peripheral cells forming its boundary. Carrel (1925) suggested that cancers grow because of excessive cell death and the release of substances which not merely stimulate growth but also contain the food material necessary for the synthesis of protoplasm. Earle (1937) has reported the stimulating effect of tumor extracts on the multiplication of the same tumor cells. It has been stated (Ris, 1955 ) that the substances released by injured cells and tissue extracts contain a whole spectrum of factors, substrates, coenzymes, building blocks and possibly self-reproducing enzyme systems.
Several other histological tumor patterns which have been studied will be described in future communications in relation to the observations made on the formation of the connective tissue stroma and vascular system in the tumor.
SUMMARY
In studying the developmental processes of mammary carcinoma of the mouse, active cellular lysis was found to be an important phenomenon. Among other things, it plays a prominent role in the accommodation of the multiplying cells and in the formation of different epithelial patterns. Preceding cellular lysis, there may not be any demonstrable cellular change or the cells may show various kinds of degeneration or necrosis. The role of cellular lysis in the enhancement of cellular multiplication is discussed on the basis of the present observations. In this study, dynamic processes such as cell lysis, movement of cells, shift of cell layers, in addition to true proliferation and change of cellular size and shape, 
